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10 RESEARCH, ENGINEERING , AND DEVELOPMENT

While numerous technologies employed duringrates new concepts and technology, as required
the early phases of NAS modernization are m& meet demands for improved safety, efficiency,
ture and well understood, many proposed possikded productivity. The ATS RE&D programs yield
paths for the later stages of modernization are jusperational concepts, human factors and perfor-
now emerging. Research, engineering, and devefance guidance through simulation and analysis,
opment (R,E&D) activities will play a major role standards for application of new technologies,
in assessing emerging technologies and discov@rototype developments and evaluations, and
ing more advanced technologies that could be emeftware products for integration into current and
ployed in modernization. This section describefuture operational systems.
the research efforts needed to fully understandg, o5 are the specific ATS research activi-
and exploit the new and emerging technologle,“ses required for the modernization efforts de-
described in this architecture. . q ; : .

tailed for each domain of this architecture (as de-
The FAA R,E&D program develops and validatescribed in Part 11l). The activities are identified by
technology, systems, designs, and procedurgie appropriate modernization phases based on
along with supporting the agency’s strategic rehe time required to perform the activity and the
quirements determination process. Today, th&ompletion date required to support enhance-
NAS is under heavy pressure to keep pace withents to existing operations and deployment of
rising traffic demand, needs for essential safefyiture systems, as detailed in the NAS moderniza-
and security improvements, airspace user requirgen schedule. As a result, this architecture repre-
ments for more flexible and efficient air trafficsents a completely integrated program planning
management operations, and demands for furthé@scument depicting the most efficient and cost-
mitigation of the environmental impacts of aireffective approach to achieving the desired capa-
craft operations. As air travel increases, thsilities. If appropriate funding is not approved for
agency’'s research and development work wilk E&D activity, there likely will be delays in the
take on added significance. associated development schedule.

To meet these future challenges, the FAA engyrrently, the FAA is reassessing the R,E&D pro-
ploys a comprehensive, agencywide R,E&D ingram due to Congressional funding authorization
vestment analysis process to ensure that availal&ions. ATS services research is now funded by
resources remain customer-focused in terms @fe facilities and equipment (F&E) budget. Al-
“‘outcomes” and “outputs,” as mandated by thghough this will have some impact on the plan, the
Government Performance and Results A@verall philosophy of the research activities that
(GPRA) of 1993, and that these resources are tgfijl be implemented out of F&E is consistent
geted on the highest-priority activities. with the plan laid out here.

The R,E&D program is divided functionally into
seven areas. These areas are: Air Traffic Servic
Airport Technology, Aircraft Safety, Human Fac-
tors and Aviation Medicine, Aviation Security,Phase 1 navigation and landing R,E&D will eval-

Environment and Energy, and R,E&D Programyate and develop the guidelines and procedures

%9.1.1 Navigation, Landing, and Lighting Sys-
ems

Management. for the Global Navigation Satellite System/flight
) _ _ management system (GNSS/FMS) (or equivalent
10.1 Air Traffic Services system) for precision arrival and departure paths.

The Air Traffic Services (ATS) R,E&D program Standards, including minimum operational per-
is part of an integrated strategy intended to ifermance standards (MOPS) and technical stan-
crease the scope and effectiveness of air traffiard orders (TSOs), will be developed for the
services at the most economical cost. ATS r&Vide Area Augmentation System (WAAS) and
search is the agency’s preferred means of leverdgscal Area Augmentation System (LAAS) tech-
ing its ATS investments for improved servicesnologies to support their implementation into the
procedures, and infrastructure. ATS research intBl AS and to promote international acceptance.
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Research will be conducted on the procedureas surveillance systems evolve to provide greater
specifications, and design for a redundant systenmaccuracy, research will need to determine the ben-

Other R,E&D activities will include investigating S;ﬁhgg’gsgfﬁgh irt‘gn*;;%asn factors impact of re-

the use of security services to guarantee the aval
ability and integrity of navigation services. As thePhase 2 research will define backup strategies—
ground-based very high frequency omnidirecgiven that surveillance and navigation merge
tional range (VOR) infrastructure is phasedwhen using the Global Positioning System (GPS)
down, a set of named grid poihtsvill be as a source for both. The architecture requires and
established to replace the VOR and fix locationslesignates at least two complementary means of
R,E&D will look into developing a low-cost surveillance in each domain. This work will study
runway lighting system to support the expandealternative approaches and lead to the validation
capabiliies  provided by satellite-basedf a selected solution. Before the end of the useful
navigation. service life of the airport surface detection equip-

Ph 5 b will | taate alt i tment (ASDE)-3 surface surveillance radars, a re-
ase < research will Investigate afternalive salils 5 .o effort will support development of a low-

Ilte-pased con_flguratlo_ns for_ prowdmg_ havigation strategy for tracking all vehicles on the active
services. It will also investigate an 'neXpenS'Vgirport surface

ground-based navigation system for providing se-

lected backup capabilities. Future research will investigate alternatives for
_ replacing the terminal radar/beacon systems, ter-
10.1.2 Surveillance minal Doppler weather radar (TDWR), and other

The goal of surveillance research is to extend sierminal surveillance sensors with a single sys-
veillance, using satellite-based position reports, M. upgraqles of a present system, or a different
nonradar and surface environments and to proviége of service.

a more cost-efficient and safe surveillance service o

for the NAS. Services stemming from this re—lo'l'3 Communications
search include extending surveillance to these efihe goal of communications research is to im-
vironments to improve situational awareness gfrove aviation-related information exchange be-
both service providers and flight crews, ensurinyveen service providers and all users of the NAS
that this coverage includes all operating aircraftvith greater efficiency and at lower cost. This in-

The planning within the surveillance architecturéormation exchange will be used to enhance situa-
indicates that automatic dependent surveilland®mnal awareness for both the flight deck and ser-
(ADS) will evolve to be the principal surveillancevice providers in all domains. Based on the exten-
reference and a key to NAS capacity enhanceive use of data link envisioned for the future,

ment. specifications will be developed for communica-

. . tion links, message protocols, avionics require-
In gddmon o demonstratmg ADS technologymems’ and certification of service. Associated
during the Safe Flight 21 program, Phase 1 r ost-benefit analyses will be completed. Data

search will investigate the best means for integrq nks will be developed to integrate the aircraft

ing ADS into the NAS ground-based infrastrucg, o capabilities with the ground-based decision

tl{[redan_(tjhoggglrg thel operat;or}al be:sfs'ts asso%l]pport automation, which will allow more effi-
ated wi - bevelopment ot an grountien operation of the aircraft and the air traffic

system design—including standards, procedure@Ontrol (ATC)/management system
and system-level specifications—will then pro- '

ceed. As a means of improving target position a&thase 1 efforts will include human factors analy-
curacy, research will identify the types of data teis that addresses the flight deck and ground sys-
be fused and how and when they will be fused-tems associated with data link and the viability of
leading to the development of a system specificaperational procedure enhancements made possi-
tion. ble by data link. Additionally, a communications

1. Named grid points will provide a common reference for fixed ground locations.
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strategy with associated cost-benefit analysis wiltcommendations for improving the avionics cer-
be developed to provide NAS-wide informatiortification and testing process, including reengi-
service data to all interested parties for their use imeering the certification process for efficient, af-
operating within the NAS. Because the Agencjordable certification. Research efforts will study
has plans for increased access to more ithe development of standards, certification pro-
formation, Phase 1 research must be conductedcsses, and technology applications intended to
develop information security strategies for intertower the cost of avionics and improve safety and
facility, ground-ground, and air-ground come-efficiency through higher levels of avionics capa-
munications. Communications research is also rbility and equipage for the general aviation (GA)
quired to develop domestic and international digeommunity.

tal signaling standards for current and future AT

voice switches. Fn conjunction with the Human Factors Research

Program, research will investigate the human fac-
In Phase 2, the availability of low earth-orbitingtors issues associated with using multifunction
medium earth-orbiting (LEO/MEOQ) satellite net-displays to support situational awareness. A ma-
works will allow satellites to be used for new apjor focus of human factors research will include
plications, with the cost of these services exassessing how to best use the limited panel space
pected to decline. Research will investigate a satvailable and assess the effects of new avionics
ellite communications strategy for air-groundn single-pilot operations. Standards and proce-
communications, including FAA-owned and -dures for pilot separation assurance in cases such
leased systems and GPS enhancements. as station-keeping over ocean and on final ap-
groach will be investigated.

Alternatives and methodologies studies will b
conducted for the aeronautical telecommunicatiofh study will also examine the range of services
network (ATN) to examine the system conditiongrovided to aircrews by automatic dependent sur-
required for optimal performance of each commureillance broadcast (ADS-B), as well as related
nications scheme, as well as the degree to whielrcrew procedures. Avionics research goals in-
those conditions meet the requirements. The palude improving flight deck situational awareness
formance and capacity of the designed ATN wilthrough cockpit display of traffic information
then be validated using actual data from an impl¢€DTI) and providing timely information about
mented integrated system. This validation wilweather, flight plans, predeparture clearances, and
help ensure that, for strategic planning purposdsxi path assignments. Flight deck utilization of
any ATC service provider can communicate witlautomatic weather alerts and graphical weather
the flight deck of any aircraft, regardless of thelata will be examined.

aircraft’'s location.
To support search and rescue efforts, a program

Department of Defense (DOD) systems that irwill develop emergency locator transmitters
corporate the latest, most efficient, and effectiveELTS), which transmit aircraft identification and
technologies offer great potential for economiGPS-based position information.

I mm ing a vari f civil as well . oo
cally acco _odat g avariety of civil as well agy oo eh will result in improvement or develop-
military air-air and air-ground communications

needs. The systems also demonstrate that contrirr@nt of the following avionics services.
ued cooperative FAA and DOD system deNavigation and landing enhancements include:
velopment and procurement offer a clear way to

avoid duplication of effort. Increased use of satellite-based radionaviga-

tion routings

10.1.4 Avionics « Implementation of additional FMS-guided
To realize the full benefits of modernization, users procedures

must equip with new avionics. In Phase 1, re-
search will examine the minimum avionics re-
quired—and the cost involved—to obtain various
levels of NAS services. The program will develop  Taxi routes and position on the airport surface

Location with reference to terrain obstacles
and special use airspace (SUA)
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Landing guidance to broad areas (i.e., prect- Aircraft downlink of winds aloft, humidity,
sion and nonprecision, decelerating, curved, temperature, and turbulence.
and segmented precision approaches (f%rd

fixed wing and helicopters)). ditionally, new areas of research will be inves-

tigated as experience is gained with new cockpit

Surveillance and user-supported separation eavionics and procedures.
hancements include:

_ _ _ 10.1.5 Information Services for Collaboration
Tracking of all vehicles on airport surfaceangd Information Sharing

(ADS-B, infrared, etc.), based on perfor-

. P 1r rch will rt evaluation of
mance impact assessment for controllers and;1ase - researc support _evaluation o
or pilots information requirements for the operational con-

cept and implementation of the NAS-wide infor-
Position of all close-by aircraft mation service and the flight object. Standards

Station-keeping in selected oceanic airspaddld Procedures will be developed to support im-

to reduce separation standards and provide iR_ementation of information services that will en-
trail climb and in-trail descent able greater information sharing between NAS

_ users, leading to increased collaboration and im-
Transfer separation assurance to the cockpitoved decisionmaking.

for some simultaneous approach operations . . . L
PP P Phase 2 research will focus on information distri-

Taxi routes and position on surface provide@ution and access, including large storage tech-

to and monitored on the flight deck nologies, data warehouse technologies for real-
. Station-keeping on final approach. time decision support combined with intelligent
distribution, and search and access technologies
Communications enhancements include: in the object-oriented world. Research into seam-
. Data link capabilities on airport surface less interoperability with data integrity built in is
) essential for one NAS-wide coherent homoge-
e Predeparture clearances by data link neous system of systems.

Weather enhancements include;:

Altitude, heading, and speed aSS|gnme'nti'8.1.6 Traffic Flow Management
frequency and transponder code changes; an

certain clearances provided by data link 4" Phase 1, research will focus on developing ex-
aircraft panded methods for cooperatively managing de-

, mand capacity imbalances with the users.
Rerouting and clearance amendments

In Phase 2, tools to support the real-time manage-
ment of alternative airspace designs will be inves-
tigated. Additionally, the goal in Phase 2 is to de-
Access to weather data and ability to updatee|0p information and tools that can be used at all
flight preference in the flight object levels of the traffic management system so that
capacity constrictions can be identified and
¥olved at the most appropriate level.

Planning tools and digital negotiation capa
bility for tactical and strategic replanning

Performance and intent data automaticall

from onboard systems (i.e., FMS).
The Phase 3 research goal is to provide decision
support system (DSS) tools to service providers,
Graphical weather display available to thdlight crews, and airline operations centers
cockpit (AOCs) for strategic air-ground traffic flow man-
Improved weather information from a Com_agement (TFM) coIIabora_tive decisionmaking
mon weather data base shared between N DM) and proble_m resolution. Some tools c_ould
service providers and users [ c_Iude_ 4-d!r_nen_S|onaI flow analys_3|s and flight
object identification. These tools will help ensure
Fully automated terminal information servicethat any imposed flow restrictions are necessary
(ATIS) and terminal weather advisories delivand executed effectively. Improved methods for
ered by voice and data link identifying and predicting dynamic density prob-
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lems will be designed. Postflight analysis mugtrogress information and concepts for other
provide users and service providers with informasackup modes of operation.
tion about NAS performance strategies to opt

. Ih Phase 3, research will evaluate the flight object
mize future performance.

to determine how its detailed flight plan and tra-
10.1.7 En Route jectory information can be utilized to provide ad-
ditional benefits to users and service providers.
of separation standards matched to the accur iy ef_fort wil b_e made to dete_rmine hqw to probe
of the positional information available, to relieve flight profiles when major_envwonmental .
’ changes occur and how to provide access to this

frequency congestion, and provide conformanc . : i
monitoring of the flight profile. Achieving these'ﬁformatlon for the flight deck, AOCs, and ser

goals will allow a shift in controller workload anOIV|ce providers to facilitate the strategic replanning

assist controllers in  separating aircraft fronfgrocess. Tools that will recommend flight profile
P g hanges based on present and predicted environ

weathe'r, which will increase throughpqt N €hhental changes will be investigated. Additionally,
route airspace. Throughput may also be Increas cgearch will look at how to evolve the oceanic
by transferring separation assurance to the flig i route, and terminal domains into a consistent

deck in certain situations and allowing more user- . . .
9 eamless operational environment that provides

preferred trajectories to be flown. The research e Jore precise monitoring of separations and flight
forts that support the en route domain will focuf)rogress

on greater utilization of the aircraft flight data
management system, continued access to €pp.1.8 Oceanic

panded flight information, improved dec_|S|onA primary goal of oceanic research is to investi-
support tools, and enhancements of data link a

plications to send and receive data in a more inteﬁfélte procedures and separation standards that are
ligible form elated to the ADS capability to provide position

and intent information to controllers and users.
Phase 1 research will evaluate airspace design @ther R,E&D goals are to develop a reliable digi-
ternatives for reduced vertical separation whil&al air-ground communications system, to investi-
accounting for the need to accommodate nowate flight deck/controller workload issues, and to
equipped aircraft in the airspace. Decision supronitor aircraft conformance to planned route of
port tools for 4-dimensional flight profiles, haz-flight. In Phase 2 and Phase 3, the oceanic and en
ardous weather, and ADS intent data as well asute domains will evolve toward a consistent,
improved trajectory design tools will be develseamless operational environment.

oped to enhance aircraft monitoring and conflict )

prediction. Research will investigate methods of0-1.9 Terminal

more precise separation and flight progresBhe research goals are to provide DSS and auto-
monitoring and of dynamic route structuringmation tools that help controllers establish opti-
adapted to flight-level winds, hazardous weathemal runway assignments and efficient arrival and
airspace demand, and user preferences. departure paths. The tools will also support digital
In Phase 2, research will be conducted to Va”dagé)mmunlcatlons to the_fhght deck, implementa-
the concept of dynamic sectorization of airspactéOn of reduced separation standards (commensu-

to best match controller and traffic workloadsrate with |mproved_ sqrvelllance), a_nd flight plqn
onformance monitoring. Automation tools will

With the move to data link, design concepts will™". s ) :
e integrated across facilities for consistency in

be investigated to determine how altitude assig timizing traffic flow. Collectively. th ool
ments, frequency changes, and limited numbef® g trafric fiow. Lollectively, these 1001S
Il enable the number of departure and arrival

of clearances can best be provided. Supporting b0 . o
route controllers with an enhanced conflict dete®2tS {0 be increased and allow for more efficient

tion capability, decision support software will bearrlval trajectories, including providing wake vor-

designed to monitor an aircraft's conformance tbex spacing.
its intended profile. Research efforts will alsolools will be developed to support data link trans-
look at more effective means of displaying flighimission of altitude assignments, frequency

The goals of en route research are implementati
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changes, and certain clearances to aircraft. Rable to select the optimum route. Capabilities im-
search efforts will also investigate automategroved by this research include interactive flight
methods for controllers to coordinate gate anplanning and reduction or restructuring of visual
runway assignments with arriving aircraft in neaflight rules (VFR) flight plans (using the NAS-
real time. wide information service and the flight object).

Phase 1 research efforts will evaluate a streamhhe research will also investigate improvements
lined method for designing and certifying arrivato search and rescue capabilities using aircraft-
and departure routes. During Phase 2, researchteansmitted ADS-B position and identification.
integrating the automation decision support sysdditionally, this capability will also incorporate
tem to meet terminal and offshore requirementiata received from the newly developed ELT,
will determine the appropriate level and extent ofhich provides discrete identification codes and
integration. Information display techniques willGPS-based position information (see Section 18,
then be developed to integrate surface, termindyionics).

and wake vortex informa_tion into a S"_“P”f‘ed for'Phase 2 research efforts will enhance interactive
mat to support departing and arriving traﬁ'qlight planning and alternative route development

sequencing. Data link applications that SUPPOHe cision support tools. It will also enhance search

air-ground negotiation of arrival trajector|e§ WI||and rescue operation efficiency. Research will

be investigated. Phase 3 research on the integigsy o the design of compatible domestic and in-

meet terminal and surface requirements will defbw for increased preflight and in-flight informa-

termine the appropriate Iev_el and extent of Nt&ion exchange among service providers and users.
gration. Research efforts will also examine more

effective means of displaying flight progress inPhase 3 research will develop the guidelines and
formation and concepts for other backup modepecification for the detailed time-based trajec-
of operation. tory flight profile that will replace the flight plan.

10.1.10 Tower 10.1.12 Aviation Weather

Tower-oriented research will provide decisionl Ne aviation weather research program focuses
support system tools and associated systems inf& applied research and conducting limited basic
grated with terminal automation tools. This ref€search through collaboration with other federal

search will support predeparture clearances d academic institutions. The program aims to

data link; real-time collaboration with terminal;dénerate more accurate and accessible weather
dynamic planning of surface movement; bettepbservations, warnings, and forecasts that allow

coordination of local operations based on arrivdlle FAA to solve operational problems. Research

information and surface and departure scheduldgcuses on these areas:

surface and airborne surveillance informationn.Flight Icing. The goal is an hourly, gridded
and flight and weather information. This informagepiction or forecast of in-flight icing. Research

tion will be prOVideq to service prOViderS, a.|r||ne0n freezing drizzle and icing Severity will con-
ramp Operators, alrport Operators, and alrpOﬁhue_

emergency center personnel. . . _
Aviation Gridded Forecast SystemThis system

10.1.11 Flight Services mitigates communications bandwidth problems
y transmitting the weather data as gridded data
Ids, which are smaller than large graphic files.
esoscale models will use higher resolution grids

The research goal in this domain is to develop d
cision support tools and associated systems f

interactive preflight planning. The system will ) : . . "
provide planners with information (such as NA§nd improved algorithms to provide refined, criti-

constraints, SUA status, and notices to airme(%w"’.II weather elements data—s_uch as convection,
(NOTAMSs)) and feedback about nonapprove&cmg’ and turbulence—to the aircraft.

segments of the proposed flight plan. The systeWeather Support to Deicing Decisionmaking
will also propose alternatives so that a planner (§SDDM). To optimize ground deicing opera-
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tions, WSDDM software will produce an accuraténclude identifying and validating task taxonomy,
graphical depiction of the real-time, 30-minuteoles and responsibilities, information flows, and
nowcast and a 4-hour forecast of precipitation irscenarios. Human-in-the-loop analyses of the sce-
tensity and type, weather condition, temperaturearios associated with concepts that reassign tasks
and wind speed for the 10-kilometer area arourat roles and responsibilities will also be per-
an airport. formed. Finally, fast-time simulations will be con-
dducted to link human-in-the-loop results to NAS

Humidity and Turbulence. Sensors are installe . .
dgvels of traffic and complexity.

on board commercial aircraft to obtain outside h

midity data and algorithms that are added to the,\yation and validation of the safety and envi-
In-flight Management System to calculate turbuzsnmental impacts associated with the CONOPS
lence. Humidity and turbulence data are theg| pe performed. The system modeling of the
downlinked as part of the aircraft's normal airnas and the CONOPS will be updated to im-
ground communications. These increased and &x-ye operational performance analysis. This
panded data provide a new capability for Nationgl, 51y sis will support all phases of operational and
Weather Service (NWS) models, which IMProvesystem development (i.e., concept development,
forecasting. At the same time, these improved aityncept validation, demonstration, and deploy-
borne data allow scientists to update the logic Bent). It will also significantly improve the eco-

the algorithms used in the weather processol§ymic assessment in the investment analysis pro-
This data will be used to develop and test Ngygg.

tional-scale turbulence modeling efforts.

Convective Weather Research is underway toR€Search is required to support flexible airspace
improve convective weather forecasting to prg/S€ and dynamic resectorization. Some factors
vide forecasts of storm cells. Forecasts randf@t Will be considered are use of analytic tools
from short-term predictions of storm growth and"d development of performance measures for
decay (nowcasts) to longer-term predictions GHrspace u_tlllzatlon. Tools will be dev_elop_ed to

convective storm activity. The goal is to improveevaluate airspace structure and sectorization dur-

today’s forecasts from 30 minutes to 6 hours if9 the day and to make adjustments as opera-
advance. tional situations demand. Additional airspace

considerations are to expand the oceanic and en
Ceiling and Visibility. This research is aimed atroyte routing structures and make them flexible.
providing short-term (up to 6 hours in advanceh, the terminal area, the goal is to expand the
predictions of when the ceiling and/or visibility inpymper of airport departure and arrival routes.
a terminal area will allow routine instrumentsome research considerations are increased use of
flight rules (IFR) operations to be resumed. space-based navigation, late-descent flight pro-

Model Development and EnhancementThis files, and higher aircraft speeds when flying be-
research effort focuses on improving the accura¢§w 10,000 feet.
of numerical weather models that support aviatioa

weather esearch is required to establish operational in-

frastructure strategies based on availability and
Wake Vortex. The primary objective of the FAA safety of services. The primary goal is to develop
Wake Vortex program is to increase understangfault-tolerant NAS design based on safety, risk,
ing of vortex behavior so that new wake vortexecurity, and economic analysis. Studies will be
separation rules based on aircraft performane@nducted to determine metrics for system safety
can be established to increase terminal capacityand system performance parameters. Increased

10.1.13 NAS-Wide Research, Engineering, and Rlés %Utgmzegln o?:ufﬁizj;z?oitigfjiio determine
Development brop Y-

Concept of operations (CONOPS) research is A NAS software research and development pro-
cross-cutting activity that will be conducted to degram will investigate domain-specific software
velop additional detail and to validate thearchitecture to improve software reuse and reli-
CONOPS for the modernized NAS. Research wilkbility. The program will address software certifi-
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cation, especially safety-critical systems that uddethodologies will be developed to determine
commercial off-the-shelf software. minimum safe separation criteria. The process
will account for the performance of situational
L -” awareness systems, such as navigation, communi-
panded use of remote monitoring and.m.a.'mec':'ation, surveillance, and decision support sys-
nance cont_rol that will mclqde CD.M for prionitiz- o g, Additionally, operational factors such as
ing preventive and restorative maintenance activic ric flows, ATC, and cockpit human factors
tes. will be accommodated, and uncontrollable influ-

R,E&D activities are needed to support securitgnces such as weather and in-flight emergencies
services in the future NAS. This is associateWill have to be considered.

with developing and implementing new hardwar@esearch will consider the adaptation of interna-
and software functionality and related processingnnal standards for reducing vertical separation to
and information flows. Known security ap-1 000 feet between aircraft flying above 29,000
proaches may not scale well, or they may not higet. Additional research will be needed to de-

appropriate for the NAS's mixed government-priye|op the requirements for transferring safe sepa-
vate composition. R,E&D security activities Mustation assurance responsibility from ATC to the

also address the security impacts of planned NARckpit under certain situations. The benefits and
work and define the necessary enhancements. cqosts of reducing or changing separation stan-

An additional requirement for the modermized@rds also need to be assessed.
NAS is to research innovative methods to suppof) » Airports Technology

investment decisionmaking by the FAA. Becausx?he Airports Technology R,E&D mission is to

of the deregulated nature and the diversity of therovide solutions that will allow the nation’s air-
user community, the traditional investmen

method of cost-benefit analysis is becoming irports to accommodate the projected traffic growth

- - - ost-effectively and safely. See Section 11, Regu-
creasingly ineffective. A strategy that reduces u tion and Certification Activities Affected by

Kle’;tsalg% t?[?]/ eC 22?\'/?06 (:P(?I ;h; fr? én ,E ’Ib\e: ir;art]léreedggth ew NAS Architecture Capabilities, for more de-

major consideration is the cost-effectiveness 6?"5'

user avionics and the cost of the decision suppdkirport technology R,E&D programs develop
systems required to support the CDM capabilitpew standards and criteria for airport planning,
of the automated NAS infrastructure. design, construction, operation, and maintenance.

Research into visual guidance systems will en-

To contribute to the development and implemery, e air : :
. . port ground operations at night and dur-
tation of the 2005 NAS CONOPS and its Supporqy  jo\.visibility conditions. Improvements in

ing architecture, human factors research will b§irport lighting, signs, and markings will help

addressing issues implicit in the design of ney jminate runway incursions. Airport research in-
systems and procedures. Research in this area Wl jes:

define changes to operational concepts, and hu- _ _ _
man factors research will provide informatiorf Airport planning and design research, which

concerning the feasibility of these operational ~Produces aircraft/terminal compatibility anal-
changes. yses, design standards for terminals, design

standards for multiple/parallel runways, and

The research and development activities regard- yser guides for airport operators and industry
ing separation standards and assurance will con-

tribute to safe separation of air traffic. The pri-

mary goal of separation standards research is to
provide decisionmakers with quantitative guid-

ance for establishing and maintaining safe separa-
tion standards. The secondary goal of this re-
search is to provide decisionmakers with tools to  Airport safety technology research, which
assess the value of changing separation standards. provides technical data supporting runway

The R,E&D program will further review the ex-

Airport pavement technology research, which
provides 3-dimensional, finite element mod-
els for airport pavement design, national
pavement test machine, and data base of in
situ airport pavement performance

10-8 — RESEARCH, ENGINEERING , AND DEVELOPMENT JANUARY 1999



ARCHITECTURE — VERSION 4.0

maintenance regulations and advisory circu-
lars; design specifications for fire training fa-
cilities; design criteria for airport, heliport,
and vertiport lighting and markings; technical
data on firefighting agents and vehicles; and
technical data and advisory circulars on wild-
life habitat management, bird harassment
techniques, and landfills.

10.3 Aircraft Safety .

R,E&D includes research in a wide range of areas
related to the safety of aircraft, crew, and passen-
gers. The R,E&D program develops technology,

technical information, tools, standards, and prac-
tices to ensure the safe operation of the civil air-
craft fleet within a safe global air transportation

system. The program focuses on eliminating haz-
ards to a safe air transportation system, both to
prevent accidents and to mitigate the effects of

on certification of structures made from ad-
vanced materials and on seat restraint sys-
tems, and technical data on crash-resistant
auxiliary fuel system designs

Propulsion and fuel systems work that has re-
sulted in probabilistic engine rotor design

code, specifications for titanium alloys, and

certification standards for unleaded fuels

Flight safety/atmospheric hazards research
that led to aircraft surface-ice detection tech-
nologies and systems, electronic threat defini-
tion and validation, and technical data on dig-
ital technology for flight-critical systems

Aging aircraft program work that has enabled
the development of analytical tools and mod-
els to assess commuter and transport aircraft
structural integrity and repairs.

any accidents that do occur. See Section 32, FAAuman factors research is used to improve:

Regulatory Mission, for more details.

Aircraft safety R,E&D programs develop new,
technologies to improve NAS safety and provide
the FAA's Regulation and Certification organiza-»
tion (AVR) with the necessary information to,
carry out its mission. These programs address the

Systems design

Certification and regulation decisions
Operating directives

Training procedures.

many hazards that face all aircraft, as well as spguman performance remains a critical part of safe
cial hazards endemic to certain segments of tla@d efficient NAS operations. Advances in tech-
civil aircraft fleet. For example, older aircraft arenology have increased the reliability of most NAS
susceptible to structural problems caused pmponents; however, the number of accidents
metal fatigue and corrosion; newer aircraft, wittand incidents attributed to human error has re-
digital flight controls and imbedded software, argnained constant. AVR’s human factors programs
susceptible to electromagnetic interference. Thaupport the National Plan for Civil Aviation Hu-

major aircraft safety programs include:
* Aviation safety risk analysis, whichas re-

man Factors by addressing priority areas such as
aircrew performance, aircraft maintenance, and
aircraft cabin environment. Human factors re-

sulted in the safety performance analysis sy aarch includes:

tem and the system for identifying aircraft
certification risks .

» Fire research and safety, which has led to re-
guirements for non-halon fire-extinguishing
agents, fire-hardened fuselage structures, fire-
safe emergency oxygen systems, fire-resistant
materials for cabin interiors, and cabin safety/
benefit analysis models

» Advanced material/structure safety research,
which is responsible for the handbooks on
composite technologies and manufacturing/

Research into the flight deck and aircraft
maintenance areas that led to the develop-
ment of human factors guidelines to reduce
automation-related errors

Flight deck/ATC system integration work that
resulted in human factors guidelines for com-
puter-human interface applications and the
ability to assess human performance in a
highly integrated/automated environment

Aeromedical research that led to quantitative

inspection analysis techniques, data packages bioengineering criteria for aircraft evacua-
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tion, flotation devices, and other rescue Aircraft hardening research that provides

equipment. guidelines for blast mitigation/aircraft hard-
o o ening, design specifications for aircraft and
10.4 Human Factors and Aviation Medicine support equipment, and threat assessments on

The Human Factors and Aviation Medicine pro- advanced terrorist weapons

gram identifies methods that help reduce the fatal
accident rate; ensures human factors issues are
addressed in the acquisition and integration of
FAA aviation systems; and develops recommen-
dations for protective equipment, procedures,

standards, and regulations to protect all aircrajt - ayiation security human factors research that
cabin occupants. Human factors research will in- produces human systems integration analy-
crease NAS safety and efficiency by developing geg reports on explosives and weapons detec-

scientifically validated information and guidance o technologies, and automated profiling
for improving the performance and productivity systems.

of air traffic controllers and NAS system mainte-

nance technicians. The Human Factors prograj ¢ Environment and Energy

addresses operational requirements through re-

search in the areas of Human-Centered Autom@ihe Environment and Energy R,E&D program
tion, Selection and Training, Human Performancieentifies, controls, and mitigates environmental
Assessment, Information Management and Digonsequences of aviation activity. The program is
play, and Bioaeronautics. For more details, semposed of three major disciplines, including

Airport security technology research that pro-
vides airport vulnerability reports and ana-
lytic models for threat, risk, and vulnerability
assessment

Sections 8, 15 through 27, and 32. aircraft noise reduction and control, engine emis-
o _ _ sions reduction and control, and aviation environ-
10.5 Aviation Physical Security mental analysis. These disciplines form a cohe-

The main goal of the Aviation Security program i$Ve focus of research projects to support federal
to mitigate the terrorist threat to the civil aviatiorf.Cions regarding noise and engine exhaust emis-
system. Through the Aviation Security R,E&DSIONS. See Section 30 for more details.

program, the FAA promotes development of tech-

nologically improved products in explosive detecl0.7 Program Management

tion, aircraft hardening, airport security, and huThe Program Management R,E&D program pro-
man factors. Rroducts fr'om the R,E&D Prograiyes for effective and responsible stewardship of
include explosive detection systems and dewce@,nds entrusted to the FAA for research and de-

of the R,E&D program requires that NAS users

Civil aviation security is focused on countering€ceive the best possible program for their invest-
increasingly sophisticated threats to civil aviationnent. Participants ensure that the correct research
The spread of terrorism makes it imperative thd$ performed, the necessary provisions are made
the FAA develop effective countermeasures. Eni the budget and planning process, and the high-
phasis is on developing automated capabilities &t standards of financial accountability are rigor-
prevent explosives from being carried onto airously maintained.

craft and on enhancing human performance. Re-

search also includes devising test protocols ar’ﬁijd'gon?“y' the pfig{)am must fund (;10 lreseﬁrch
performance criteria for automated explosives d&1at duplicates work being performed elsewhere,

tection systems. Civil aviation research includesParticularly with National Aeronautical and Space
Administration (NASA) funding. The FAA has

« Explosives/weapons detection research thand will continue to work with other agencies, in-
has developed trace and bulk personneluding NASA and DOD, to leverage research
screening portals and certification of tracelollars in the search for common solutions to
electronics screening systems problems affecting aviation.
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10.8 Summary The transition of research funding from R,E&D to
. . F&E appropriations has created a direct linkage
Understanding what role new and emerging tech- pprop o g
. . L between research and capital investment. Much of
nologies play in NAS modernization and how to h identified in tHeational Ai
best adapt these technologies to increase NAS g}_e r.esearc : e_nt' e !n thieational Airspace
ficiency and safety are key elements in imp|eArch|tecture Version 4.@ill need to rely on fund-
menting this architecture. Working with industrying by public/private partnerships, industry in-
and other government agencies, the FAA will levestment, and the developing consensus on the
verage scarce resources to maximize potenti@le and funding level for research within the

benefits. FAA and NASA on aviation research.
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